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CHO, BHK, 293 cells, Vero expressed 




interferon alpha-14C. 




h=lto3; 




a-g, j-m, i (independently selected) = 0 or 


1; 


r-u (independently selected) = 0 or 1; 




n,v-y = 0;z=l. 





I 1 . CMP-SA-PEG, a2,8-ST 



h=lto3; 

a-g, i, r-u (independently selected) = 0 or 1; 
j-m (independently selected) = 0 to 2; 
v-y (independently selected) = 1, 
when j-m (independently selected) is 2; 
z= 1; n = 0; R=PEa 



FIG. 30J 



CHO, BHK, 293 cells, Vero expressed 

Interferon alpha-14C. 
a-g, j-m, r-u (independently selected) = 0 or 1; 
h= 1 to 3; n,v-y = 0; z = l. 



1. Sialidase 

2. Trans-sialidase, PEG-Sia-lactose 



a-g, j-m, r-y (independently selected) == 0 or 1; 
ii=lto3; n = 0; z=l; R = PEG. 



FIG. 30K 
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CHO, BHK, 293 cells, Vero expressed 

interferon alpha- 14C. 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independerdy selected) = 0 or 1; 
n,v-y = 0;z=l. 



1. CMP-SA, a2,8-ST 



h=l to3; 

a-g, i, r-u (independently selected) = 0 or 1; 
j-m (independently selected) = 0 to 40; 
z= 1; v-y,n = 0. 



FIG. SOL 



Insect cell or firngi expressed interferon alpha- 14C. 

a-d, f, h, j-n, s, u, v-y = 0; 

e, g, i, r, t (independently selected) = 0 or 1; 

z=l. 



L GNT's 1 & 2, UDP-GlcNAc 

2. Galactosyltransferase, 
UDP-Gai-linker-S A-CMP 

3. ST3Gal3, transferrin 

a, c, e, g, i, r, t, v, x (independently selected) = 0 or 1; 
2=1; b, d, f, h, j-n, s, u, w, y = 0; 
R = transferrin. 



FIG. 30M 
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Insect cell or fimgi expressed interferon alpha-14C. 


a-d,f;iij-n,s,u,v-y = 0; 


e, g, i, r, t (independently selected) = 0 or 1 ; z = 1. 




1. endoglycanase 




2, Galactosyltransferase, 




UDP-Gal-linker-SA-CMP 




3. ST3Gal3, transferrin 


i (independently selected) = 0 or 1; 


a-hj-m,r-z = 0; 


n=l 


R' = -Gal-linker-transferrin. 



FIG. SON 
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B 

H^N ^ COOH 

106 



plcNAc-Gal)j.(SiaV(R)g ^ 



a-c, e, f (independently selected) = 0 or 1; 
d, g = 0; R = polymer, glycoconjugate. 



FIG. 30O 
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CHO, BHK, 293 cells, Vera expressed 
IF-alpha (2a or 2b). 
a-c (independently selected) = 0 or 1; 
e=l; d,t g = 0 



I 1. Sialidase 

I 2, CMP-SA-PEG, STSGall 



a-d (independently selected) = 0 or 1; 
e=l; b,f, g = 0; R=PEG. 



FIG. SOP 



Insect cell ejqiressed interferon alpha (2a or 2b). 

a, e (independently selected) = 0 or 1; 

b, c,d,f;g = 0. 

1. Galactosyltransferase, UDP-Gal 
, , 2. CMP-SA-PEG, STSGall 



a, c, d, e (independently selected) = 0 or 1; 

b, f;g = 0; R=PEG. 



FIG. 30Q 
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E. coli expressed IF-alpha (2a or 2b). 


a-g = 


0. 




1. GalN Ac Transferase, 




UDP-GalNAc-PEG 


a-c,f,g = 0; d,e=l; R-PEG. 



FIG. 30R 



NSO expressed IF-alpha (2a or 2b). . 
a (independently selected) - 0 or 1; 
e=l; b,c,d,f,g = 0 



1. CMP-SA-levulinate, STSGall 

2. H4N2-PEG 



a, c, d (independently selected) = 0 or 1; 
e=l; b,f,g = 0; R = PEG. 



FIG. SOS 
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E. coli expressed.IF-alpha (2a or 2b). 
a-g = 0. 





1. Endo-N-acetylgalatosamidase 
(synthetic enzyme), 
, PEG-Gal-GalNAc-F 


a,d,e=l;b,c,f,g = 0; R = PEG. 



FIG. SOT 



E. coli expressed IF-alpha (2a or 2b). 


a-g= 


0. 




1. GalNAc Transferase, UDP-GalNAc 




2. sialylt-ansferase, CMP-SA-PEG 


b,d = 


= Oorl; e=l; a, c, f, g = 0; R = PEG. 



FIG. SOU 
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CHO, BHK, 293 cells, Vera expressed IF-alpha 
(2a or 2b). 

a-c, f (independently selected) = 0 or 1; 
e=l; d,g = 0 

11. Sialidase 
2. CMP-SA-PEG, ST3Gall and ST3Gal3 



a-d, f; g (independently selected) = 0 or 1; 
e=l;R = PEG. 



FIG. 30V 



CHO, BHK, 293 cells, Vero expressed 

IF-aIpha(2aor2b). 
a-.c, f (independently selected) = 0 or 1; 
e = l; d,g = 0 



. 1. Sialidase 

2. CMP-SA-linker-SA-CMP, 
I ,ST3Gall 

3. ST 3Gal3, transferrin 

a-d, f (independently selected) = 0 or 1; 
e = l; R= transferrin; g = 0. 



FIG. SOW 
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H^N •■ COOH 

B 



....^mucin peptide 
H^h':!^,. COOH 

B 



H^N— yj- 

B B 



mucin peptide 
,..,^mucin peptide 

^COOH 



B ^■GalNAc-(GalX-(SiaV(R)d| 



a-c, e (independently selected) = 0 or 1; 
d = 0; R = polymer, glycoconjugate. 



FIG. SOX 
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CHO, BHK, 293 cells. Vera expressed 
interferon alpha-mucin fusion protein, 
a-c, e (independently selected) = 0 or 1 ; d = 0 



1. Sialidase 

2. CMP-SA-PEG, ST3Gall 



a-d, e (independently selected) = 0 or 1; 

R = PEG.. ■ 



FIG. SOY 



Insect cell expressed interferon alpha-mucin 
fusion protein. 

a, e (independently selected) = 0 or 1- 

b, c,d = 0. • ' 



1. Galactosyltransferase, UDP-Gal-PEG 



a, d, e (independently selected) = 0 or 1; 

b, c = 0; R = PEG. 



FIG. 30Z 
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E. coli expressed interferon alpha-mucin 


fusion protein. 


a-e = 


0. 




1. GalNAc Transferase, UDP-GalNAc 




2. CMP-SA-PEG, sialyltransfbrase 


c, d, e (independently selected) = 0 or 1; 


a,b 


= 0;R = PEG. 



FIG. 30AA 



wo 2004/099231 



PCTAJS2004/011494 



81/497 



^„.p^mucin peptide 
B 



^..ymucin peptide 
HgN ii?. CbOH 

B 



H^N COOH 

C 



.(Sia), 

B <-|-GalNAc-(GalX-(Sia),-(R)J^ 
C<-{R')n 



a-c, e (independently selected) = 0 or 1; 
d = 0; R = polymer, linker. 

I 



FIG. 30BB 
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E. coli expressed interferon alpha-mucin 

fusion protein, 
a-e, n = 0. 



l.GalN Ac Transferase, 
UDP-GalNAc-PEG 



d, e (independently selected) = 0 or 1; 
a-c,n = 0;R=PEG. 



FIG. 30CC 



E. coli expressed interferon alpha-mucin fusion 
protein. 

a-e, n = 0. 



1. GalNAc Transferase, 
UDP-GalNAc-linker-SA-GMP 

2. ST3Gal3, asialo-transferrin 

3. CMP-SA, ST3Gal3 



d, e (independently selected) = 0 or 1; 
a-c, n = 0; R = linfcer-rtransferrin. 



FIG. 30DD 
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E. coli expres 


sed Interferon alpha (no fusion). 


a-e, n = 0. 





1. NHS-CO-linker-SA-CMP 

2. ST3Gai3, transferrin 

T 

a-e = 0; n = 1 ; R' = linker-transferrin. 



FIG. 30EE 
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(Fuc)i 



r 



A^^GlcNAc- GlcNAc-Man 



. ([GlcNAc-(GalU- (Sia)j- (R), \ 
^/ ^([GlcNAc-(GalX]f-(SiaX- (R),]^ 
\^^/([GlcNAc-(Gal)Jg- (Sia),- (R), \ 
([GlcNAc-(Gal)J,- (Sia)„- (R)J 



a-d, i, r-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 or 1. 
n, v-y = 0; z = 0 or 1; R = polymer 



FIG. 31A 
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CHO, BHK, 293 cells, Vero expressed IF-beta 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
n, v-y = 0; z= 1. 



1. Sialidase 

2. CMP-SA-PEG, STBGalB 



h=lto3; 

a-g, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG.31B 



Insect cell expressed IF-beta 

a-d, f,h,j-n,s,u,v-y = 0; 

e, g, i, r, t (independently selected) = 0 or 1; 

z=l. 

1. GNT's 1&2, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 
2. CMP-SA-PEG, STBGalB, 

* buffer, salt 

b, d, f, h, k, m, n, s, u, w, y = 0; 
a, c, e, g, i, r, t (independently selected) = 0 or 1; 
j, 1, V, X (independently selected) = 0 or 1; 
z=l; R=PEG. 



FIG. 31 C 
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Yeast expressed IF-beta 




a-n = 0; z= 1; 




r-y (independently selected) = 0 to 1 ; 




R (branched or linear) = Man, oiigomam 


lose or 


polysaccharide. 





I l.Endo-H 

2. Galactosyltransferase, UDP-Gal 
I 3.. CMP-SA-PEG, ST3Gal3 



a-m, r-z= 0; n = 1; R' = -Gal-Sia-PEG. 



FIG. 31 D 



CHO, BHK, 293 cells, Vero expressed IF-beta 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (mdependently selected) = 0 or 1; 
n,v-y=0;z= 1. 



1. CMP-SA-PEG, ST3Gal3 



h=lto3; 

a-g, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG. 31 E 
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Insect cell expressed IF-beta 

a-d, f, h, j-n, s, u, v-y = 0; e, g, i, r, t 

(independently selected) = 0 or 1; z = 1. 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA-PEG, ST3Gal3 



a-m, r-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG. 31F 



Yeast expressed IF-beta 
a-n = 0;z = 1; 

r-y (independently selected) = 0 to 1; 

R (branched or linear) = Man, oligomannose. 



1. mannosidases 

2. GNT's 1,2,4,5, UDP-GlcNAc 

3. Galactosyltransferase, UDP-Gal 
4.. CMP-SA-PEG, ST3Gal3 



a-m, r-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG. 31 G 
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NSO expressed IF-beta 


a-i, r-u 


(independently selected) = 0 or 1; 


j-m, n, v-y = 0; z= 1. 




1. CMP-SA-levulinate, ST3Gal3, 




buffer, salt . 




f 2. H4N2-PEG 


Sri, i-m, r-y (independently selected) = 0 or 1; 


n =0; 


z=l;R = PEG. 



F1G.31H 

CHO, BHK, 293 cells, Vero expressed IF,-beta 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) ■= 0 or 1; 
n, v-y = 0; z =1. 



1. CMP-SA-PEG. a2,8-ST 



h=l to3; 

a-g, i, r-u (independently selected) = 0 or 1; 
j-m (independently selected) = 0 to 2; 
v-y (independently selected) = 1 , 
when j-m (independently selected) is 2; 
z=l; n = 0; R = PEG. 



FIG. 311 
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CHO, BHK, 293 cells, Vero expressed IF-beta 
a-g, j-m, r-u (mdependentiy selected) = 0 or 1; 
li=l to3; n,v-y = 0; z = l. 



1. Sialidase 

2. Trans-siaiidase, PEG-Sia-lactose 



a-g, j-m, r-y (independently selected) = 0 or 1; 
h=l to3; n = 0; z= 1; R = PEa 



FIG. 31J 



CHO, BHK, 293 cells, Vero expressed Ifii-beta. 
a-d, i-m, r-u, z (mdependentiy selected) = 0 or 1; 
e-h= I; n, v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (1 .2 mol eq), 
ST3Gal3 

^ 3. CM P-SA (16 mol eq), ST3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h=l;n=0; 

v-y (mdependentiy selected) = 0 or 1; R = PEG. 



FIG. 31K 
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NSO escpressed Ifo-beta. 

a-d, i-m, r-u, z (indqpendently selected) = 0 or 1; 

e-h= 1; n,v-y = 0; 

Sia (independently selected)' = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
^ ' 3. CMP-SA-PEG, S T3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h=l;R=PEG 

n = 0; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
I ^ ^ 

FIG. 31L 



CHO, BHK, 293 cells, Vero expressed Ifii-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h= 1; n, v-y = 0. 

.1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gai3 

3. CMP-SA, ST3Gal3 ' 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h=l;n=0; 

v-y (independently selected) = 0 or 1 ; R = PEG. 



FIG. 31M 
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CHO, BHK, 293 cells, Vero expressed Ifh-beta. 
a-d, i-m, r-u, z (independently selected) == 0 or 1 ; 
e-h= 1; n, v-y = 0. 

1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
,r 2.H4N2-PEG 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h= l;n = 0; 

v-y (independently selected) = 0 or 1; R = PEG. 



FIG. 31N 



CHO, BHK, 293 cells, Vero expressed Ifii-beta. 


a-d, i-m, r-u, z (independently selected) = 0 or 1; 


e-h=l 


; n,v-y = 0. 




l.CMP-SA,a2,8-ST 



a-d, i, r-u, z (independently selected) = 0 or 1; 
e-h= 1; j-m (independently selected) = 0-20; 
n, v-y (independently selected) = 0. 



FIG. 310 
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HOOC-— ^ 




r 

(Fuc)i 

■GlcNAe^GicNAc-Man 



(R')„ 



/[[GlcNAc-(Gal) J,- (Sia)j - (R), 
/^^^([GlcNAc-(Gai)Jf-(Sia\- (R)J^ 
\j^^/[[GlcNAc-(Gal)Jg. (Sia),- (R), ], 
[[GicNAc-(Gal) Jh- (Sia)„- (R) J 



3/q| 



a-d, i, p-u (independently selected) = 0 or 1. 

e-h (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 100. 

v-y = 0; R = modifying group; 

R' = H, glycosyl group, modifying group, 

glycoconjugate. 



FIG. 31 P 
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Insect cell expressed Ifii-beta. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1 . 



1. GNT's 1,2,4.5. UDP-GlcNAc 

2. Galactosyltransferase. UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R = PEG. 



FIG. 31Q 



Yeast expressed Ifh-beta. 

a-m = 0; q-y (independently selected) = 0 tol; 

P=i; 

R (branched or linear) = Man. oligoraannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; 

n (independently selected) = 0 or 1; 
R' = -Gal-Sia-PEG. 



FIG. 31R 
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CHO, BHK, 293 ceUs, Vero expressed Ifii-beta. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



1. CMP-SA-linker-SA-CMP, 
ST3Gal3 

2. ST3Gal3, desialylated transferrin. 
▼ 3. CMP-SA, ST3Gal3 

a-m, q-u (independently selected) =« 0 or 1; 
p = l; n = 0; 

v-y (independently selected) = 0 or 1 ; 
R=linker-transferrin. 



FIG. 31S 
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(Fuc)i 



/([GlcNAc-(GalU- (Sia)j - (R), 
[GlcNAc-(Gal)b]f- (Sia\- (R),]^ 
^[GlcNAc-(GalX] - (Sia),- (R)^ 



^ ([GlcNAc-(Gal)Jj,- (Sia)^- (R)^]^^ 



R -^tlo rsfvn 1 (independently selected) = 0 or 1 . 

o<t^icn^yi;„ p (independentiy selected) = 0 or 1. 

e-h, n (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 20. 
C't^-Fucjp v-y = 0; 

R= modifying group, mannose, oligo- 

mannose, Sia-Lewis X, Sia-Lewis A.. 



FIG. 32A 
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BHK expressed Factor VII or Vila 

a-d, e, i, g, q, j, 1, o, p (independently selected) = 0 or 1 ; 

r, t = 1; f, h, k, m, s, u, v-y = 0; n = 0-4. 



1. Sialidase 

2. CMP-SA-PEG (16 mole eq), 
I ST3Gal3 

a-d, e, g, i, q, j, 1, o, p (independently selected) = 0 or I; 

r, t = 1; f, h, k, m, s, u, w, y = 0; n = 0-4; 

V, X, (independently selected) = 1, 

when j, 1 (respectively, independently selected) is 1; 

R = PEa 



FIG. 32B 



CHO, BHK, 293 cells, Vero expressed Factor VH or VHa 
a-d, e, i, g, q, j, 1, o, p (independently selected) = 0 or 1 ; 
r, t = 1; f, h, k, m, s, u, v-y = 0; n = 0-4. 



1. Sialidase 

2. CMP-SA-PEG ( 1 .2 mole eq), 
ST3Gal3 

3. CMP-SA (8 mol eq), ST3GaI3 

a-d, e, g, i, q, j, 1, o, p (independently selected) = 0 or 1 ; 
r, t = 1; f, h, k, m, s, u, w, y = 0; n = 0-4; 
V or X, (independently selected) = 1, 
when j or 1, (respectively, independently selected) is 1 ; 
R = PEG. 



FIG. 32C 
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NSO expressed Factor VH or Vila 
a-u (independently selected) = 0 or 1; 
v-y = 0; n = 0-4; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 
t 3. CMP-SA-PEG, ST3Gal3 

a-m, o-u (independently selected) = 0 or 1 ; 
n = 0-4; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
Sia = Sia; R = PEG. 



FIG. 32D 
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(Fuc), ^([GlcNAc-(GalU- (Sia^ (R). ), 

A ^-GKlNAoGlcNAc-Man ^ -([GlcNAc.(GaIU-(SiaV (R).]. 

/[[GlcNAc-CGaDJ,- (Sia),- (R), \ 

[[GfcNAc-{Gal)J|,- (Sia)„- (R) 



^ In 



B -<-l-GalNAcKGal)„-(Sia)p-(R)J 



C<{-Glc-(Xyl)j^^ 



D ^-Fu4(GlcNAc)^.(Gal V(Sia) J-(R)gg 



a-d, i, n-u (independently selected) = 0 or 1. 

bb, cc, dd, ee, ff, gg (indq)endently selected) = 0 or 1. 

e-h, aa (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 20. 

v-z = 0; R = modifying group, mannose, oligo-ipannose. 



FIG. 33A 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, q =1; e-li= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 

selected) = 0 or I; 

v-z, gg = Q. 

1. Sialidase 

2. CMP-SA-PEG, ST3Gal3 



a-d, q =1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 
= Oorl; 
0, p, z = 0; 

j-m, ee, v-y, gg (independently selected) = 0 or 1 ; 
R = PEG. 



FIG. 33B 



CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q = I ; e-h = 1 to 4; 
aa, bb, cc, dd, ee, ff, j-m, i, o, p, r-u (independently 
selected) = 0 or 1; 
v-z, gg^O. ^ 



L Sialidase 

2. CMP-SA-PEG, ST3Gal3 
▼ 3.ST3Gall,CMP-SA 

a-d, n, p, q = 1; e-h = 1 to 4; 
aa, bb, cc, dd, ee, ff, i, r-u (independently selected) = 
Oor I; 

j-m, ee, v-y, gg (independently selected) = 0 or 1; 
o,z = 0; R = PEG. 



FIG. 33C 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q, bb, cc, dd, ff = 1; e-h, aa = 1 to 4; ee, j-m, i, 
o, p, r-u (independently selected) = 0 or 1; v-z, gg = 0. 



1. sialidase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA, ST3Gal3 

4. CMP-SA-PEG, ST3Gall 

a-d, n, q = 1 ; e-h = 1 to 4; 

aa, bb, cc, dd, ee, fi^ i, r-u (independently selected) = 

Oorl;R = PEG; 
o, v-y, gg = 0; 

j-m, p, ee (independently selected) = 0 or 1, but when 

p = l,z=l. 



FIG. 33D 



CHO, BHB:, 293 cells, Vero expressed Factor DC 
a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 
selected) = 0 or 1; 
v-z,gg = 0. 



CMP-SA-PEG, ST3Gal3 



a-d,q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 
= Oorl;R = PEG; 

o, p, z = 0; j-m, ee, v-y, gg (independently selected) = 
Oorl. 



FIG. 33E 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 
selected) = 0 or 1; 
v-z, gg = Q. 

1. CMP-SA-levulinate, ST3Gal3, 

buffer, salt 

2. H4N2-PEG 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, fF, i, n, r-u (independently selected) 
= Oorl; 
o,p,z = 0; R = PEG; 

j-m, ee, v-y, gg (independently selected) = 0 or 1. 



FIG. 33F 



CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q, bb, cc, dd, ff = 1;, 
e-h, aa = 1 to 4; 

ee, j-m, i, o, p, r-u (independently selected) = 0 or 1; 
v-z,gg='0. 



1. CMF-SA-PEG, a2,8-ST 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 

= 0 or 1; 
o,p,z = 0; R=PEG; 

j-m, ee (independently selected) = 0 to 2; 
v-y, gg (independently selected) = 1, when j-m 
(independently selected) is 2; 



FIG. 33G 
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FSHa 



A A 



"^'^ 52 78 



A A 

FSHp I I 



H,N —7-55^ COOH 



fci j^^/([GlcNAc.(Gal)J,- (SiaV (R), )^ 

A^-dlcNAc-GlcNAc-Ma/ -pcNAc-(GalU-(SiaV (R)J^ 
1 /[[GlcNAc-(Gal)Jg- (Sia),- (R), \ 

[[GlcNAc-(Gal)J,- (Sia)„. (R) j 

a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6- 
j-m (independently selected) =? 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oligo-mannose. 



FIG. 34A 
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CHO, BHK, 293 cells, Vera expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h= 1; v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 34B 



CHO, BHK, 293 ceUs, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h = l; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

^ 3. CMP-SA (16 mol eq), ST3Gal3 



a-d, i-m, q-u (independently selected) 


= 0 or 1; 


e-h = 1 ; v-y (independently selected) 


= Oorl; 


R=PEG. 





FIG. 34C 
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NSO expressed FSH. 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h==l; v-y = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 
t 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 34D 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y = 0. 

1. Sialidase ' 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

3. CMP-SA, ST3Gal3 

a-d, i-m, q-u (independaitly selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. . 



FIG. 34E 
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CHO, BHK, 293 ceHs, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h= 1; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
>^ 2.H4N2-PEG 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 34F 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



l.CMP-SA,a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; 
e-h = 1; j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 34G 
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Insect ceil expressed FSH. 
a-d, f, h, j-m, s, u, v-y = 0; 
e, g, i, q, r, t (independently selected) = 0 or 1 . 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R = PEa 



FIG. 34H 



Yeast expressed FSH. 

a-m = 0; q-y (independently selected) = 0 to 1 ; 
R (branched or linear) = Man, oligoraannose. 



1 . Endoglycanase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA-PEG, ST3Gal3 

a-m, p-y = 0; 

n (independently selected) = 0 or 1; 
R'=-Gal-Sia-PEG. 



FIG. 341 
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CHO, BHK, 293 cells. Vera expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y=0. 



1. CMP-SA-linker-SA-CMP, ST3Gal3 

2. STSGall, desialylated chorionic 
gonadrophin (CG) produced in CHO. 

3. CMP-SA, ST3Gal3, ST3Gall 



a-m, q-u (independently selected) = 0 or 1; 
p=l; n = 0; 

v-y (independently selected) = 0 or 1; 
R = linker-CG. 



FIG. 34J 
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HOOC, 




A- 



(Fuc)i 
I 

-GlcNAc-GlcNAc-Man ' 



/[[GlcNAc-(GalU-(Sia)j.-(R)J^ 
/^^"^[[GlcNAc-CGalXlr (SiaX- (R)w), 
■ \^/[[GlcNAc.(Gal)Jg-(Sia),-(RX \ 
^ [[GlcNAc-(Gal)Ji,- (Sia),- (R)J^ 
.(Sia)„ . 
B <J3GalNAc-(Gal)„-(Sia)p-a^)J^ 

a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
v-z = 0; 
R = polymer. 



FIG. 35A 
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CHO, BHIC, 293 cells, Vero expressed EPO 


a-g, n, 


q =1; h=l to3; 


j-m, i, 0, p (independently selected) = 0 or 1 ; 


r-u (independently selected) = 0 tol; v-z = 0 




1. Sialidase 




2. CMP-SA-PEG, STBGalB 



a-g, n, q = 1; h= 1 to 3; 
i, 0, p (independently selected) = 0 or 1 ; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
R = PEG; z = 0. 



FIG. 35B 



Insect cell expressed EPO 
a-d, f, h, j-q, s, u, v-z = 0; 
e, g, i, r, t (independently selected) = 0 or 1. 



1. GNT's 1&2, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 
1 r 2. CMP-SA-PEG, ST3Gal3 



b, d, f, h, k, m-q, s, u, w, y, z = 0; 
a, c, e, g, i, r, t (independently selected)= 0 or 1; 
j, 1, V, X (independently selected) = 0 or 1; 
R = PEG. 



FIG.35C 
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CHO, BHK, 293 cells, Vero expressed EPO 
a-q, r-u (independently selected) = 0 or 1; 
v-z = 0. 

1. sialidase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA, ST3Gal3 

, r 4. CMP-SA-PEG, ST3Gall 



a-h,n, q= 1; 

i-m, o, r-u (independently selected) = 0 or 1; 
v-y = 0; p,z = Oorl; R = PEG. 



FIG. 35D 



CHO, BHK, 293 cells, Vero expressed EPO 

a-g, n, q =1; h = 1 to3; 

j-m, i, o, p (independently selected) = 0 or 1; 

r-u (Independently selected) = 0 or 1; 

v-z'^O 



1. CMP-SA-PEG, ST3Gal3 



a-g,n, q =1; h= 1 to 3; 
i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 to 1; 
j-m, v-y (independently selected) = 0 or 1 ; 
R = PEG; z = 0. 



FIG. 35E 
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Insect cell, yeast or fimgi expressed EPO 

a-d, f, h, j-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1. 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-c, e-g, i, T-t, v-x (independently selected) = 
Oorl; 

d,h,j-q,u,y,z = 0; R = PEG. 



FIG. 35F 



Insect cell, yeast or fungi expressed EPO 

a-d, f, h, j-q, s, u, v-z = 0; 

e> g, i, t (independently selected) = 0 or 1 . 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosidase (synthetic enzyme), 
PEG-Gal-F. 



a-c, e-g, n, q-t, v-x, z (independently selected) = 
Oorl; 

d, h, j-m, 0, p, y, z = 0; R = PEG. 



FIG. 35G 
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Insect cell, yeast or fimgi expressed EPO 
a-d, f, h, j-m, n-q, s, u, v-z = 0; 
e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT-1, UDP-GlcNAc-PEG 



e, i, r, V (independently selected) = 0 or I; 
a-h, j-q, s-u, w-z = 0; R = PEG. 



FIG. 35H 



Insect cell, yeast or fimgi expressed EPO ' 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT-i,UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a, e, i, r, v (independently selected) = 0 or 1; 
b-d, f-h, j-q, s-u, w-z = 0; R = PEG. 



FIG. 351 
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Insect cell, yeast or fimgi expressed EPO 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



LGNT-l,UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

3. ST3Gal3, CMP-SA-PEG 



a, e, i, j, r, V (independently selected) = 0 or I; 
b-d, f-h,k-q,s-u,w-z = 0; R = PEG. 



FIG. 35J 



Insect cell, yeast or fungi expressed EPO 
a-d, ft h. j-m, n-q, s, u, v-z = 0; 
g, i, r, t (independently selected) = 0 or 1 . 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

3. ST3Gal3, CMP-SA-PEG 



a-c, e-g, i-1, r-t, v-x (independently selected) 

= 0 or 1; 
d, h, m-q, u, y, z = 0; R = PEG. 



FIG. 35K 
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Insect cell, yeast or fiingi expressed EPO 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, &, i. r, t (independently selected) = 0 or 1. 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

▼ 3. a2,6-sialyltransferase, CMP-SA-PEG 

a-c, e-g, i-1, r-t, v-x (indqjendently selected) 

= Oorl; 
d, h, m-q, u, y, z = 0; R= PEG. 



FIG. 35L 



CHO, BHK, 293 cells, Vero expressed EPO 


a-q, r-u (independently selected) = 0 or 1 ; 


v-z = 0. 




1. sialidase 




2. CMP-SA, ST3Gal3 




3. CMP-SA-PEG, STBGall 



a-h, q, i-o, r-u (independently selected) 
= 0or 1; 

v-y = 0; p,2 = 0orl; R=PEG. 



FIG. 35M 
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CHO, BHK, 293 cells, Vero expressed EPO 


a-q, r-u (independently selected) = 0 or 1; 


w-z — 


0. 




1. CMP-SA-PEG, ST3Gal3 


a-h, i-o, q-u (independently selected) = 0 or 1 ; 


v-y = 


0; p,z = Oorl; R = PteG. 



FIG. 35N 



CHO, BHK, 293 cells, Vero expressed EPO 
a-q, r-u (independently selected) = 0 or 1; 
v-z = 0. 



1 . CMP-S A-PEG, a2,8-sialyltransferase 



a-h, i-o, q-u (independently selected) = 0 or 1 ; 
v-y = 0; p, z = 0 or 1; R = SA-PEG. 



FIG. 350 
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CHO, BHK, 293 ceUs, Vero expressed EPO 
a-q, r-u (independently selected) = 0 or 1; 

v-z = 0. 



1. CMP-SA-PEG, a2,8-sialyltransferase 



a-h, i-o, p-u, v-z (independently selected) 

= Oorl; 
R = SA-PEG. 



FIG. 35P 



yeast or fiingi expressed EPO 
r, t, u, V, X, y (independently selected) = 0 or 1; 
a-m, n-q, s, w, z = 0; R = (Man)„ 
where n = 1-5, linear or branched. 



1. maimosidases 

2. GNT-l,UDP-GlcNAc 

3. galactosyl transferase, UDP-Gal 

4. ST3Gal3, CMP-SA-PEG 



a, e, j, r, v (independently selected) = 0 or I; 
b-d, f-i, k-q, s-u, w-z =0; R = PEG. 



FIG. 35Q 
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yeast or fungi expressed EPO 
r, t, u, V, X, y (independently selected) = 0 or 1; 
a-m, n-q, s, w, z = 0; R = (Man)„ 
where n = 1-5, linear or branched. 



1. mannosidases 

2. GNT-1, UDP-GlcNAc-PEG 



e, r, V (independently selected) = 0 or 1; 
a-h, i-q, s-u, w-z = 0;. R = PEG. 



FIG. 35R 



yeast or fimgi expressed EPO 
r, t, u, V, X, y (independently selected) = 0 or 1; 
a-BJ, E-q, s, w, z = 0; R = (Man)„ 
where n = 1-5, linear or branched. 



1. mannosidase-I 

2. GNT-l,UDP-GlcNAc 

3. galactosyltransferase, UDP-Gal 

4. ST3Gal3,,CMP-SA-PEG 



a, e, j, r, t-u, v, x, y (independently selected) 

= Oorl; 
b-d, f-i, k-q, s, w, z = 0; 
(R)^ = PEG; (R)^and(R)y=Man. 



FIG. 35S 
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HOOC« 




r 



(R")i 

-GlcNAc 



GlcNAcJ 
I S 
(R'), 



/[[GlcNAc-(GalU:(Sia)..(RX,^ 
■Man / °"^[tGlcNAc-(Gal)J,-(Sia),- (R)J^ 



\^^/[[GlcNAc-(GalX]g- (Sia),- (R), 
[EGlcNAc-(GalU- (Sia),: (R)^] 



-(Sia)„ V 

•GalNAc-(Gal)„-(Sia)p- (R)J 

a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (ind^endently selected) = 0 to 20. 
v-z = 0; aa,bb= 1; cc = 0; 
R = polymer; R' * and R' = sugar-polymer or Fuc. 



FIG. 35T 
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yeast or fungi expressed EPO 

r, t, u, V, X, y (independently selected) = 0 or 1 ; 

cc, a-m, n-q, s, w, z = 0; 

aa, bb=l; 

R = (Man\ where n =a-1 00. linear or branched. 

1, endo-H 

2. galactosyltransferase, UDP-Gal-PEG 



i (independently selected) = 0 or 1; 
aa, bb, cc, a-h, j-z = 0; R" = Gal-PEG. 



FIG. 35U 



yeast or fungi expressed EPO 

r, t, u, V, X, y (independently selected) = 0 or 1; 

cc, a-m, n-q, s, w, z = 0; aa, bb = 1; 

R = (Man)„ where n = 1-100, linear or branched. 



1. endo-H 

2. galactosyltransferase, UDP-Gal 

3. ST3Gal3, CMP-SA-PEG 



i (independently selected) = 0 or 1 ; 

aa, bb, cc, a-h, j-z = 0; R" = Gal-SA-PEG. 



FIG. 35V 
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Insect cell expressed EPO 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1; 

aa=l; R"=Fuc. 



1. mannosidases 

2. galactosyltransfcrase, UDP-Gal-PEG 



cc, e, i, r, v (independently selected) = 0 or 1 ; 
bb, a-h, j-q, s-u, w-z = 0; aa = 1; R' = Gal-PEG. 



FIG. 35W 
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HOOC. 




A ^-Gl-lNAc^lcNAc-Man /^[[GloNAoKG3lU-(SH-(R).]^ 
\^/([GlcNAc-(Ga])Jj- (Sia),- (R), ), 
^. ([GlcNAc-(GalU- (Sia)„- (R) j 

B ^•GalNAc-(Gal)„-(Sia)p-(R)J 



a-d, i, n-u (independently selected) = 0 or 1 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
v-z = 0; 
R = polymer. 



FIG. 35X 
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NSO expressed NESP 


q =1; 


a-i, n, r-u (mdependentiy selected) = 0 


or 1; j-m, o, p, v-z = 0 ■ 




1. CMP-SA-Ievulinate, ST3GaI3, 




buffer, salt 




' 2.H4N2-PBG 


q =1; 


a-i, j-n, r-y (independently selected) = 


Oorl; 


0, p, z = 


= 0; R = PEa 



FIG. 35Y 



CHO, BHK, 293 cells, Vero expressed NESP 
a-g,n, q =1; h = 1 to 3; 
j-m, i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
v-z = 0 



1. CMP-SA-PEG, a2,8-ST 



a-g, n, q =1; h = 1 to 3; 




i, 0, p (independently selected) 


= Oorl; 


r-u (independently selected) = 


Otol; 


j-m (independently selected) = 


0to2; 


v-y (independently selected) = 


1, 


when j-m (independently selected) is 2; 


R = PEG; z = 0. 





FIG. 35Z 
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CHO, BHK, 293 cells, Vero expressed NESP 
a-g, n, q = 1; h = i to3; 
j-m, i, 0, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 tol ; v-z = 0 






1 CMP-SA, poly-a2,8-ST 


a-g, n,q =1; h=lto3; 

i, j-m, 0, p, r-u, (mdependentiy selected) = 0 or 1; 
v-z (inidependently selected) = 0-40; R = Sia, 



FIG. 35AA 
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A A 



9 10 ^ 

H,N ^ 1 COOH 



24 34 

B B 



-GlcNAc-GlcNAc-Man ' 



(Fuc). Ma '-ftGlcNAc-CGalX],- (Sia)-- (R), I 

/^^"^([GlcNAc-CGal) - (Sia), - (R)^][ 
\^[[GlcNAc-(Gal)Jg- (Sia),- (R), [ 
^ ([GlcNAc-(Gal)jH- (Sia)„- (R) j 



B ^GilNAc-(Gal)„-(SiaV^)J^ 



a-d, i, n-u, aa (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (ind^endentiy selected) - 0 tp 100. 
v-y = 0; R = polymer, glycoconjugate. 



FIG. 36A 
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CHO, BHK. 293 ceUs, Vera expressed GM-CSF. 


a-d, i-m, o-ii, aa (independently selected) = 0 or 1 ; 


n, e-h = 


1; v-z = 0. 




1. Slalidase 




2. CMP-SA-PEG (16 mol eq). 




ST3Gal3 



a-d, i-m, q-u, aa (independently selected) = 0 or 1; 

o, p, 2 = 0; n, e-h= 1; 

v-y (independently selected) = 1, 

when j-m (independently selected) is 1; 
R = PEG. 



FIG. 36B 



CHO, BHK, 293 cells, v'ero expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h= 1; v-z = 0. 



1 . Sialidase 

2. CMP-SA-PEG (1 .2 mol eq), 
ST3Gal3 

> ' 3. CMP-SA (16 mol eq), ST3Gal3 & 

ST3Gall 

a-d, i-m, p-u, aa (independently selected) = 0 or 1; 
o, z = 0; n, e-h= 1; 

v-y (independently selected) = 0 or 1 ; R = PEG. 



FIG. 36C 
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NSO expressed GM-CSF. 

a-d, i-m, o-u, aa (independently selected) = 0 or 1; 

n, e-h= 1; v-z = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase- 

2. CMP-SA, ST3Gal3 

i 2. CMP-SA-PEG, ST3Gall 

a-d, i-m, p-u, z, aa (independently selected) = 0 or 1; 
n, e-h=l; o, v-y = 0; z= 1, wlienp= 1; R=PEG. 



FIG, 36D 



CHO, BHK, 293 cells, Vero expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h= 1; v-z = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

^ 3, CMP-SA, ST3Gal3 

a-d, i-m, q-y, aa (independently selected) = 0 or 1; 
o,p,z =0; n,e-li=l; R = PEG. 



FIG. 36E 
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CHO, BHK, 293 cells, Vera expressed GM-CSF. 
a-d, i-m, o-ti, aa (independently selected) = 0 or 1 ; 
n, e-h= 1; v-z = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 

2. H4N2-PEG 



a-d, i-m, o-y, aa (independently selected) = 0 or 1 ; 
z =0; n,e-h=l; R=PEG. 



FIG. 36F 



CHO, BHK, 293 cells, Vero expressed GMCSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h = 1 ; v-z = 0. 

: ! 



l.CMP-SA,a2,8-ST 



a-d, i, o-u, aa (independently selected) = 0 or 1; 
n, e-h = 1; j-m (independently selected) = 0-20; 
v-z (independently selected) = 0. 



FIG. 36G 
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A A 

9 10jJ_ 



^1^24 34 

B B 




-GlcNAe<GlcNAc-Man 



/[[GlcNAc-(Gal)J^- (Sia)^ - (R), )^ 
/^^^([GlcNAc.(Gal)J,-(Sia),- (R),l 



\^ /[[GlcNAc-(Gal)J^-(SiaV(R)J^ 
'^([GlcNAc-(GalU-(Sia)^-(R)j . 



.(Sia), 

B ^■GilNAc-(GalV(Sia)p-(R)J^ 



a-d, i, n-u, aa, bb, cc (independently selected) = 0 or 1, 

e-h (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 100. 

v-y = 0; R = modifying group, mamiose, oligo-mannose. 

R'= H, glycosyl residue, modifying group, glycoconjugate. 



FIG. 36H 
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Insect cell expressed GM-CSF. 


a-d, f, h, j-m, o, p, s, u, v-z = 0; 


e, g, i, n, q, r, t, aa (independently selected) = 0 or 1 . 




1. GNT's 1,2,4,5, UDP-GlcNAc 




, 2. Galactosyltransferase, UDP-Gal-PEG 


a-i, 


n, q-u (independently selected) = 0 or 1; 


j-m 


- 0; v-y (independently selected) =1, 


when e-h (independently selected) is 1 ; 


R = 


PEG. 



FIG. 361 



Yeast expressed GM-CSF. 


a-p, z, 


cc = 0; 


q-y,a£ 


I (independently selected) = 0 to 1; 


bb=l 


; R (branched or linear) = Man, oligomarmose; 


GalNAc = Man. 




1. Endoglycanase 




2. maxmosidase (if aa = 1). 


1 


3. Galactosyltransferase, UDP-Gal-PEG 

r 



a-p, r-z, aa, bb = 0; 

q, cc (independently selected) = 0 or 1; 
R'=-Gal-PEG. 



FIG. 36J 
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CHO. BHK, 293 cells, Vero expressed GM-CSF. 
a~m, o-u, aa, bb (independently selected) = 0 or 1; 
n, v-z, cc = 0. 



1. sialidase 

2. CMP-SA. ST3Gal3 

2. CMP-SA-linker-SA-CMP, STBGall 

3. ST3Gal3, transferrin 



a~m, p-u, z, aa (independently selected) == 0 or 1; 
o, v-y, cc = 0; bb, n = 1; R = transferrin. 



FIG. 36K 
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A A 

HgN — COOH 

25 97 



^nc), /[[GlcNAc-CGalU- (Sia)j - (R), 

•GlcNAc-GlcNAc-Man^ ^[[GlcNAc-(GalU-(Sia),. (R)^; 

\^^/[[GlcNAc-(GalX]g- (Sia),- (R)^ \ 
^ ([GlcNAc-(GalU- (Sia)„- (R)^]^ 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y=0; R= polymer. 



FIG.37A 
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CHO, BHK, 293 cells, Vera expressed IF-gaimna. 


a-d, i-m, q-u (independently selected) = 0 or 1; 


e-h= 1; v-y = 0. 




1. Sialidase 




2. CMP-SA-PEG (16 mol eq), . 




' ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R=PEG. 



FIG. 37B 



CHO, BHK, 293 cells, Vero expressed IF-gamma. 
a-d, i-in, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

' ' 3. CMP-SA (1 6 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R=PEG. 



FIG. 37C 
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NSO expressed Interferon gamma, 

a-d, i-m, q-u (independently selected) = 0 or 1; 

e-h= 1; v-y=0; 

Sia (indepemdently selected) = Sia o r Gal. 

1. SiaHdase and a-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y (independently selected) - 1, 
when j-m (independently selected) is 1; 
R=PEG. 



FIG. 370 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. SiaHdase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

▼ 3. CMP-SA, ST3GaB 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independeiitly selected) = 0 or 1; 
R=PEG. 



FIG. 37E 
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CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
j 2.H4N2-PEG 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 37F 



CHO, BHK, 293 cells, Vero expressed 
, Interferon gamma. 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; 
e-h = 1; j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 37G 
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A A 

H2N COOH 

25 97 



(FucX 



^[[GlcNAc-(Gal)J^- {Sia)j- (R), 



GlcNAe<GlcNAcW ■([GlcNAc-(GalU.(Sia),- (R)J^ 



(R')„ 



\^/([GlcNAc-(Gal)J^. (Sia),- (R), 
^ ([GlcNAc^GaDJ,. (Sia)„- (R)J 



a-d, i, n, p-u (independently selected) = 0 or 1 . 
e-h (independently selected) = 0 to 6, 
j-m (independently selected) = 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oligo-mannose; 
R' = H, glycosyl residue, modifying group, 
glycoconjugate. 

FIG. 37H 
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Insect or fimgi cell expressed IF-ganrma. 


a-d, f, % j-m, s, u, v-y = 0; 


e, g, i, q, r, t (independently selected) = 0 or 1. 




1. GNT's 1,2,4,5, UDP-GlcNAc 




, 2. Galactosyltransferase, UDP-Gal-PEG 


a-i, 


q-u (independently selected) = 0 or 1; 


j-m 


- 0; v-y (independently selected) =1, 


when e-h (independently selected) is 1; 


.R = 


PEG. 



FIG. 371 



Yeast expressed IF-gamma. 

a-m = 0; q-y (independeaitly selected) - 0 to 1 ; p = 1 ; 
R (branched or linear) = Man, oligoniannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; n (mdepeudently selected) = 0 or 1; 
R' = -Gal-Sia-PEG. 



FIG. 37J 
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CHO, BHK, 293 cells, Vero expressed IF-gamma. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA-linker-Gal-UDP, ST3Gal3 

2. Galactosyltransferase, transferrin treated 
with endoglycanase. 



a-m, q-u (independently selected) = 0 or 1; 
p=l; n = 0; 

v-y (independently selected) = 0 or 1; 
R = linker-transferrin. 



FIG. 37K 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h,p= 1; n,v-y = 0. 



l.CMP-SA-PEG, 
ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h,p=l; 

n, v-y (independently selected) = 0 or 1; 
R=PEG. 



FIG. 37L 
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Insect or fimgi cell expressed IF-gainina. 

a-d, f, h, j-n, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1. 

1. GNT's 1 & 2, UDP-GlcNAc-PEG 



a-d, f, h, j-n, s, u, w, y = 0; 
e, g, i, r, t, q (independently selected) = 0 or 1; 
p = 1; V, X (independently selected) = 1, 
when e, g (independently selected) is 1 ; 
R = PEG. 



FIG. 37M 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1 . CMP-SA-PEG, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1 ; 
e-h = 1 ; j-m (independently selected) = 0-2; 
v-y (independently selected) = 1, 

when j-m (independently selected) = 2; 
R = PEa 



FIG. 37N 
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A A A 

HgN 2-1 1 QQOH 

70 107 271 



^uc). [[GIcNAc-(Gal)J,- (Sia)^ - (R), f 

A^-GlcNAc-GlcNAc-Man/ H[GlcNAc-(GalU- (Sia), - (R) 
1 /[[GIcNAc.(Gal),]g- (Sia), - (R), \ 

^ ([GlcNA(KGal)J,- (Sia)^- (R)^] 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = Q to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R = polymer. 



FIG. 38A 
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CHO, BHK, 293 cells, Vero or transgenic animal 

expressed antitrypsin, 
a-d, i-m, q-u (independenfly selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
I ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 38B 



CHO, BHK„293 cells, Vero or transgenic 

animal expressed .antitrypsin, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

^ ' 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 38C 
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CHO, BHK, 293 cells, Vero or transge 


jnic animal 


expressed alpha- 1 antitrypsin. 




a-d, i-m, q-u (independently selected) 


= Oorl; 


e-h= 1; v-y = 0. 





1. Sialidase 

2. CMP-SA-PEG (16 raol eq), 

ST3Gal3 
I 3. GMP-SA, ST3Gal3 



a-d, i-m, q-u (independently selected) 


= Oorl; 


e-h = 1; v-y (independently selected) 


= Oorl; 


R = PEa 





FIG. 38D 



CHO, BHK, 293 cells, Vero or transgenic animal 

expressed aj-antitrypsin. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 

2. H4N2-PEG 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1 ; v-y (independently selected) = 0 or 1; 

R=PEG. 



FIG. 38E 
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CHO, BHK, 293 cells, Vero expressed a,-antitrypsin. 
a-d, i-in, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. . 



l.CMP-SA,a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; e-h = 1; 
j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 38F 
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A A A 

HjN i-i i COOH 

70 107 271 



r 



1^ 



/[[GlcNAc-(Gal)J,-(SiaV(R), 

-GlcNA^loNAc-Man^'^f™^-^^^^^^^ 

^ ^ /[[GlcNAc-(Gal)Jg-(Sia),-(R), 

" [[GlcNAo-(GalU-(SiaV(R)yj , 



(R')„ 



a-d, i, n, p-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 1 00, 
v-y = 0; 

R= modifying group, mannose, oligo-mannose; 

R' = H, glycosyl residue, modifying group, glycocqnjugate. 



FIG. 38G 
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Insect or fungi cell expressed ai-antitrypsin. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1. 

1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; j-m = 0; 
v-y (independently selected) =1, 

when e-h (independently selected) is 1; 
R = PEG. 



FIG. 38H 



Yeast expressed a, -antitrypsin. 

a-m = 0; q-y (independently selected) = 0 to 1; 

p = 1; R (branched or linear) = Man, oligomannose. 



1. Bndoglycanase 

2. Galactosyltransferase, UDP-Gal 
^r 3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; n (independently selected) = 0 or 1; 
R'=-Gal-Sia-PEG. 



FIG. 381 
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CHO, BHK, 293 cells, Vero expressed a, -antitrypsin. 


a-d, i-m, q-u (mdependently selected) = 0 or 1: 


e-h 


= 1; v-y = 0. 




1. CMP-SA-linker-Gal-UDP, 




ST3GaI3 




2. Galactosyltransferase, transferrin treated 




with endoglycanase 


a-m, q-u (independently selected) = 0 or 1; 


P = 


1; n = 0; 


v-y (independently selected) = 0 or 1; 


R = 


lihker-transferrin. 



FIG, 38J 
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A A A 

U L 



HjN 2— £ 1 COOH 

70 107 271 



(FVLC), 

A^GlcNAWoicNAc-Maii 



(R')p 



'^^^/([GlcNAc.(Gal)J,-(Sia)j-(RX 

''■^([GlcNAc-(GalU-(Sia)k-(R)wJ 
•N^^/([GlcNAc-(Gal)J^-(Sia),-(R), ]] 
{ '^[[GlcNAc-(GalU-(SiaV(R)y) 



a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
R = polymer; 

R', R" (independently selected) = sugar, glycoconjugate. 



FIG.38K 
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Yeast expressed alpha-1 antitrypsin, 
a-h, i-m, p, q = 0; 

R (independently selected) = mannose, oligomannose, 
polymannose; 

r-u, v-y (independently selected) = 0 or 1 ; n, o = 1 . 



1. eaidoglycanase 



2. Galactosyltransferase, UDP-Gal-PEG 



a-h, i-o, q, r-u, v-y = 0; p =1. 
R" = Gal-PEG. 



Plant expressed alpha-1 antitrypsin, 
a-d, f, h, j- m, s, u , v-y = 0; 

g, i, q, r, t (independently selected) = 0 or 1 ; 
n=l; R' = xylose 



1. hexosaminidase, 

2. alpha mannosidase and xylosidase 

3. GlcNAc transferase, UDP-GlcNAc-PEG 



a-d, f, h, j-n, s, u , v-y = 0; 

e, g, i, r, t (independently selected) = 0; 

q = 1; R' = GlcNAc-PEG. 




FIG. 38L 



FIG, 38M 
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CHO, BHK, 293 cells, Vero, transgenic animal 

expressed a, antitrypsin, 
a-h, i-o, T-u (independently selected) = 0 or 1; 
p, q,v-y = 0. 



1. CMP-SA-PEG, 
ST3Gal3 



a-h, i-o, r-u (indepeildently selected) = 0 or 1; 
p, q =0; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 38N 



